Efficient clodronate entrapment within multilamellar and unilamellar liposomes.
Clodronate (dichloromethylene bisphosphonate) encapsulated within liposomes and administered intravenously eliminates resident macrophages within the liver and spleen. Macrophage depletion in the rat requires 20 mg of the encapsulated drug, and so far this has only been achieved using large multilamellar vesicles (MLV). Recent studies have shown that small unilamellar vesicles (SUV) when injected intravenously accumulate at inflamed joint sites in both animal models of arthritis and patients with rheumatoid arthritis; multilamellar vesicles were not able to do so. If phagocytic cells, such as macrophages, are responsible for SUV sequestration, then SUV containing clodronate may be targeted to the inflamed joint and may eliminate the macrophage population leading to reduction in the state of inflammation. We have adapted an existing technique to radiolabel clodronate with 99mTechnetium to use as a tracer to determine its encapsulation within liposomes, a technique that has advantages over other current methods. We have achieved a high-encapsulation efficiency of the drug within MLV and produced SUV containing sufficient clodronate to deplete macrophages in rats in a small enough volume to administer it intravenously as a single dose.